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Title: Coolant Coctposition 

Claims: 

1. A cbolaht cannpbsition comprising 0.01-1.0 wt.% of 2- 
phospllon6butane-l,2,4 tricarboxylic-acid or a water-solubl- 
salt thereof, and a phosphate, nitrate, behz bate and triazole. 

2. A coolant composition of claim 1, conprising 0.01-2.0 
wt.% of a phosphate, 0.01-1.0 wt. ft of a nitrate, 0.1-6.0 wt.% 
of a benzoate, and 0.03-2.0 wt.ft of a triazole. 

Field of the Invention: 

This invention relates to a coolant used in a cooling 
system for an internal -combustion engine. Mbre particularly 
this invention relates to a coolant conposition capable of 
effectively inhibiting corrosion of metais in a cooling 
system. 

Prior Art: 

Translation omitted 

Object of the Invention: 

It is an object of the present invention to provide an 
iitprovement in metal corrosion inhibition of a coolant 
conposition by iirproving the corrosion inhibition by 2- 



phosphonobiitane-l,2>4 tiricarboxylic-acid or its water- 
soltible salt by adding a phosphate, nitrate, benzoate, and 
triazole . 

How to attain the Object: 

The invention according to claim 1 is a coolant 
ccaniiposltlon cQcrprising^ O.pl-i-d yt.ft 
phosphoncbuta^ , 2 , 4 tiricaLrboxyiic-acid or a water-soluble 
salt thereof / and a phosphate ) iiitrate> behzpate and triazble * 

The invention according to claim 2 is a coolant 
conposition of claim 1 , comprising 0 . 01-2 . 0 wt . % of a phosphate , 
0.01-1»0 wt.S of a nitrate, 0.1-6/0 wt.% of a benzoate, and 
0.03-2.0 wt.ft of a triazole. 

The coolant coirposition of the present invention contains 
as a basic ingredient a glycol such as ethylene glycol, 
propylene glycol, 1,3-buthylene glycol or glycerin. 

2 -phosphondbutane-1 ,2,4 tricarboxylic-acid or its 
water-soluble salt such as its sodium or potassium salt are 
excellent corrosion inhibitors against ^^contact corrosion^' 
between aluininum and non-aluntLnum metal as well as against 
^^heat-transfer surface corrosion . " 2-phosphonobutane-l ,2,4 
tricarboxylic-acid or its water-soluble salt iraast be contained 
0.01-1.0 wt.%. Outside of this range will deteriorate the 
corrosion inhibition performance of the coirposition. 

In addition to 2-phosphon6butane-l,2,4 

tricarboxylic-acid or its water-soluble salt, a phosphate. 



nitrate, benzoate and triazole are contained. 

Phosphates that can ]>e utilized are sodium salts and 
potassium salts such as orthcphosphoric acid, p^opho^^horic 
acid, trimethaphosphoric acid and tetramethaphosphoric acid. 
Nitrates that can be utilized are sodium nitrate and potassium 
nitrate. Behz oat es that can be utilized are soditoh benzoate 
and potassium benzoate. Triazoles that can be utilized are 
benzotriazole , tolyl triazole , 4 -phenyl -1 , 2 , 3- triazole , 2 - 
naphthptriazole, and 4-nitrcbenzptriazpie. Among them, 
benzotriazole and tolyl triazole are preferred. 

Preferably, 0.01-2.0 wt.% of a phosphate, 0.01-1.0 wt.% 
of a nitrate, 0.1-6*0 wt.% of a benzoate and 0.03-2.0 wt*% 
of a triazole are blended. 

Embodiment : 

Enibodiment coolant coznpositions were prepared. Their 
respective components and contents are given in Table 1. 

Cdiparison coolant coitpositions were prepared. Their 
respective ccHiponents and contents are given in Table 2. 

Tests A and B were conducted on all ^libodiments and 
conparisons . The results of test A are given in Tables 3 and 
4, and the results of test B are given in Tables 5 and 6. 

Test A: 

Test A was a corrosion test in accordance with JTS K 
2234-1987 (antif reezing solution) . The antif reezing solution 



used in test A was prepared from 148 ing sodltun sulfate, 165 
mg sodium chloride and 138 mg sodium hydrogencarbonate per 
1 liter water, which was diluted to 30 vol.%. 

Test B was an aluminum corrosion test in accordance with 
ASTM D4340-84 (Corrosion of Cast Aluminum Alloys in Enginr 
Coolants tfnder Heat-Rejecting Cpnditions) . The tetsting 
conditions are provided in Tatole ?• 



Table 1 

EEcODodiments wt . % 



Coirponent 
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6 
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2-phosphondbutane- 0 


.01 


0.01 


0.5 


1.0 


1.0 


0.5 


0.5 


1,2,4 tricarboxylic- 
















acld 
















Dlpotasslum phosphate 


0.02 


1.8 




1.4 






1.8 


Tripotassium phosphate 






2.2 




4.3 


2.6 




Sodium nitrate 


0.01 


0.5 


0.5 


0.6 


1.0 


0.5 


0.6 


Sodium benzoate 


0.1 


3.0 


2.8 


3.0 


6.0 


3.0 


4.0 


Benzotriazole 


0.03 


0.4 


0.4 




2.0 




0.4 


TOlyltriazole 








0.3 




0.2 


0.2 


Water 


4.0 


4.0 


4.0 


4.0 


4.0 


52.2 


92.5 


Ethylen glycol 


95.83 


90.29 


89.6 


89.7 


82.4 


41.0 




pH (before testing) 


7.3 


7.8 


7.8 


7.6 


7.4 


8.0 


7.7 



Table 2 

Coirparisons wt . % 
Component 8 9 10 11 12 13 14 

2-phosphonobutane- - 0.005 0.5 0.3 0.5 0.5 2.0 

1,2,4 tricarboxylic- 



acid 

Dipotassiuia phosphate - 1.8 - 2.1 1.8 

Tripotassium phosphate 2.2 - - - - 2.2 0.2 

Sodium nitrate 0.5 0.4 0.6 - 0.8 0.6 0.5 

Sodimm benzoate 3.0 3.5 3.0 3.0 - 3.2 3.0 

Behzotriazole - 0.3 0.5 - 0.2 - 0.3 

Tolyltriazole 0.3 - - 0.2 0.2 - 0.2 

Water 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

Ethylen glycol 90.0 89.995 91.4 90.4 92.5 89.5 89.8 

pH (before testing) 7.8 7.6 7.9 7.8 7.8 7-5 7 . 5 

Table 3 

JIS K 2234 Embodiments (change in mg/c3n2) 
Metal Piece Type II 1 2 3 4 5 6 7 
Cast Al ±0.30 -.18 -.12 -.02 -.02 -.01 -.02 -.05 

Cast Iron ±0.30 -.05 +.01 -.01 -.01 +.01 +.01 -.04 
Steel ±0.15 -.06 -.02 +.01 -.03 +.02 +.01 -.04 

Brass ±0.15 -.11 -.04 -.02 -.02 -.01 -.03 -.05 

Solder ±0.30 -.02 -.02 -.04 -.10 -.11 -.08 -.02 

Copper ±0.15 -.06 -.02 -.05 -.01 +.01 -.03 -.06 

pH[(pretest) 7.0-11.0 8.2 8.1 7.8 7.8 7.8 8.0 7.8 
Posttest appearance N N N N N N N 
Metal & solution 
N: Normal 

Table 4 

JIS K 2234 Comparisons (chsmge in mg/Gm2) 
Metal Piece Type II 8 9 10 11 12 13 14 
Cast Al ±0.30 -.59 -.45 -.05 -.28 -.35 -.08 -.05 

Cast Iron ±0.30 -.02 -.03 -.72 -.02 -.015 +.01 -.09 



steel 
Brass 
Solder 
Copper 



±0.15 -.03 -.03 -1.06 +.01 -.20 -.02 -.08 

±0.15 -.02 -.01 -.03 +.01 -.03 -.25 -.06 

±0.30 -.02 -.05 -.01 -.04 -.11 -.12 -1.54 

±0.15 -.04 +.02 -.01 -.03 -.02 -.54 +.03 



pH{pretest) 7.0-11.0 7.5 8.2 6.8 7.7 8.1 7.5 7.5 
Posttest appearance A AAA A A A 
Mtetal & spliitipn cast ca.isft cast cast cast brass Solder 



A: Abnormal 



Al 



Al Irpn 
steel 



Al Al copper 



Corrosion Speed 
ASTM D 4340 84 
M^sureznent 
1.0 max 



Table 5 

Embodixnant (mg/cm2/wee]c) 
1 2 3 4 5 6 7 

0.25 0.18 0.01 0.01 0.01 0.05 0,12 



Corrosion Speed 
ASOM D 4340 84 
tteasurement 
1. 0 max 



Table 6 

Cdiparlsons (mg/cm2/wee]c) 
8 9 10 11 12 13 14 

1.59 1.13 0.10 0.18 0.88 0.05 0.01 



Table 7 
Test Conditions 



Coolant {%) 
Metal piece 

Tenp. metal 

Volume 



25 

Cast Al alloy 
(AC-2B) 
135 

500 



') 



(ml) 

Dioration 168 
(hrs.) 

CI- 100 
(ppm) 

Pressure 180 
(kpa) 

Table 3 shows that the Errbodiinents 1 to 7 were excellent 
in corrosion prohibition against cast alumintizn^ cast iron, 
steel, brass, solder and copper. Table 5 shows that corrosion 
of aluminum progressed very slowly. 

On the other hand, Coirparisons 8, 9 and 11 were poor in 
corrosion inhibition as shown in Tables 4 and 6, which could 
be attributed to the fact that Corrparisons 8 and 9 did not 
contain 2 -phosphoncbutane-l , 2 , 4 tricarboxyl-acid and 
Congparison 11 did not contain a nitrate. 

Congoarison 10 was excellent in corrosion prohibition 
against aluminum as shown in Tables 4 and 6, however, its 
corrosion inhibition against cast iron and steel was poor, 
which could be attributed to lack of a phosphate. 

Conparison 12 was poor in corrosion inhibition against 
all metals, which could be attributed to lack of a benzoate. 
Conparison 13 was excellent in corrosion inhibition against 
aluminum, however, its corrosion inhibition against brass and 
copper was poor, which could be attributed to the fact that 
it did not contain a triazole. 



Cc»iparis6n 14 was excellent in corrosion inhibition 
against alumintun, however it was poor against solder^ which 
could be attributed to excess content of 2- 
phosphonobutahe-l ,2,4 tricarboxylic -acid. 



Effects of the Invention: 
Translation omitted 
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